This Page Is Inserted by IFW Operations 
and is not a part of the Official Record : ' 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 



• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SH)ES 

• FADED TEXT 

• ILLEGIBLE TEXT ... 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK Ah© WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS . 



IMAGES ARE BEST AVAILABLE COPY. 

As rescanning documents will not correct images, 
please do not report the images to the 
linage Problem Mailbox. 



Searching PAJ 



http://wwwl9Jpdljpo.goJp/PA1/result/detail/main/wAAAbCaWmoDA409022722P1.htm 



PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number ; 09-022722 
.(43)Date of publication of application : 21.01.1997 

(51)Int.CL HOIM 10/40 



(2 1 )Application number : 07-170844 (7 1 )Applicant : MITSUBISHI CHEM CORP 

(22)Date of filing : 06.07.1995 (72)Inventor : SUZUKI HITOSHI 

SHIMA NORIKO 
YONEI AYAKO 
ISHIGAKI KENICHI 



(54) ELECTROLYTIC SOLUTION FOR LITHIUM ION BATTERY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a non-aqueous electrolytic solution excellent in the affinity with a carbon electrode. 
SOLUTION: An electrolytic solution concerned is for a battery consisting of a positive electrode, a negative electrode of 
carbonaceous material, and electrolyte, wherein the electrolytic solution is prepared by dissolving lithium salt (c) as solute in an 
organic solvent composed of l-50mol% liquid state organic solvent (a) having a molecular weight of 108-220 and selected 
among esters, ethers, and carbonates having phenyl radicals and 99-50vol.% organic solvent (b) other than the first named (a). 



LEGAL STATUS 

[Date of request for examination] 08.07.2002 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



1 of 1 



8/19/03 2:41 PM 



http://www4.ipdl-jpo.go.jp/cgi-bin/tran_web_.cgi_ejje 



0 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the lasting good electrolytic solution for lithium ion batteries. 
[0002] 

[Description of the Prior Art] The electrochemistry element is constituted by a positive electrode, a negative electrode, the 
electrolytic solution, the separator, etc. In this, since it is the purpose that the electrolytic solution advances prompdy 
electrochemical reaction on the front face of an electrode, the performance which moves ion smoothly is required. Since 
reactivity with the electrode used for selection of the electrolytic solution, the operating potential range, and operating 
temperature limits serve as an important requirement, generally the nonaqueous electolyte is used for the lithium primary cell, the 
lithium ion battery, and the aluminium electrolytic condenser. 

[0003] For example, it is reported that the cell performance of a lithium ion battery improves by using an organic solvent with 
high stability, such as ethylene carbonate and propylene carbonate, since operating potential width of face is more than 3 V and 
uses a lithium with very high activity (the 15 or "functional-material" vol. April issue, 48 pages (1995 annual publications)). 
[0004] The organic solvents of the nonaqueous electolyte for lithium ion batteries used conventionally are aliphatic carbonate, 
such as the aliphatic ether, such as dimethoxyethane, and propylene carbonate, gamma-butyrolactone, etc. Although the initial 
property is good, a problem is in a cycle property, and as for the electrolytic solution using the organic solvent of these aliphatic 
systems, the fall of cell capacity is seen on the occasion of long-term use. Adding furfurals is proposed in order to solve this 
trouble (JP,6-338346,A). An operation of these compounds protects an electrode front face by reacting with the activity dendrite 
generated by the negative-electrode side, and generating an organic thin film layer. However, since these compounds have the 
aldehyde group, they have possibility, such as decomposition and a polymerization. Moreover, in order to react with the dendrite 
generated electrochemically, there is a trouble that charge-and-discharge efficiency falls. 
[0005] 

[Problem(s) to be Solved by the Invention] this invention is made in view of the aforementioned trouble, and aims at offer of the 

electrolytic solution for lithium ion batteries which raised the cycle property. 

[0006] 

[Means for Solving the Problem] this invention is the electrolytic solution for cells which considers a positive electrode, the 
negative electrode which consists of carbonaceous material, and the electrolytic solution as basic composition. The liquefied 
organic solvent 1 chosen from the ester and ether with which (a) molecular weight is 108-220, and this electrolytic solution has 
the following formula (I), (II), or (III) the phenyl group shown, and carbonate - 30 capacity %, (b) Mixture [ of ethylene 
carbonate and diethyl carbonate ] 99 - 70 capacity % The 6 fluoride [ phosphoric-acid ] lithium of a solute is dissolved in the 
organic solvent which consists of (however, the range of the capacity factor of ethylene carbonate and diethyl carbonate is 1:8 to 
1:0.15) with the mol concentration of 0.5-2.0 mols/1. The electrolytic solution for lithium ion batteries is offered. 
[0007] 
[Formula 2] 




(1) 



(II) 



(MI) 
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[0008] (The carbon number of R is the alkyl group of 1-4 among a formula.) 
[0009] (Outline of invention) 

The lithium ion battery lithium ion battery is considering a positive electrode, the negative electrode of carbonaceous material, 

and the electrolytic solution as basic composition. One example of the structure is shown in drawing 1 and drawing 2 . drawing 1 
and drawing 2 — setting — 1 ~ for separator and 4, as for a lid and 6, a cell can and 5 are [ a positive electrode and 2 / the 
negative electrode of carbonaceous material, and 3 / a positive-electrode terminal and 7 ] insulators 

[0010] Although not limited especially as a positive-electrode positive electrode, for example TiS2, TiS3, MoS2, and FeS2 etc. 
- metallic sulfide, V2 05, and V6 - 013 and Mo03 etc. - a metallic oxide - Li (1-x) Mn02, Li (1-x) Co02, Li (1-x) Ni02, 
and Li (1-x) Coy Sn 202 etc. - alkali metal, especially a lithium content compound metallic oxide, etc. are mentioned 
[001 1] Although especially the carbonaceous material used as a negative electrode by the negative-electrode this invention is not 
limited, natural production carbonaceous material, such as what is obtained by carrying out the baking carbonization of an 
organic high molecular compound, a pitch, coal, the wood, etc., a thing obtained according to the vapor-phase-carbonization 
growth reaction of an organic substance, and a natural graphite, etc. can be illustrated. 

[0012] (a) molecular weight the electrolytic-solution electrolytic solution from the above-mentioned formula (I) which has the 
phenyl group of 108-220, the ester to (II) Attain to (III), ether, and carbonate A kind, or the organic solvent 1 - 30 capacity % 
chosen two or more sorts, (b) Mixture [ of ethylene carbonate and diethyl carbonate ] 99 - 70 capacity % (however, the range of 
the capacity factor of ethylene carbonate and diethyl carbonate is 1:8 to 1:0.15.) It comes to dissolve a 6 fluoride 
phosphoric-acid ] lithium in the becoming organic solvent as a solute. 

[0013] (a) Organic solvent : the molecular weight which has this phenyl group is mentioned as an organic compound (a) of 
108-220 for ester, such as ether; (a3) phenyl acetate, such as carbonate; (a2) anisoles, such as methylphenyl (al) carbonate, ethyl 
phenyl carbonate, propyl phenyl carbonate, and buthylphenyl carbonate, and a phenetole, a propionic-acid phenyl, and a 
butanoic acid phenyl. The organic solvent which has these phenyl groups is independent, or two or more sorts are mixed and it is 
used. I - 30 capacity [ of the capacity sum of a solvent with other organic solvents (b) which the liquefied organic solvent (a) 
which has this phenyl group mentions later ] % — 4.5 - 20 capacity % comes out comparatively preferably, and it is used The rate 
for which it accounts in a solvent cannot expect improvement in a cycle property under by 1 capacity %. If it uses exceeding 30 
capacity %, electrical conductivity will fall. 

[0014] (b) The mixed rate of ethylene carbonate, the mixed-solvent ethylene carbonate of diethyl carbonate, and diethyl 
carbonate is eight to diethyl carbonate 0.15 capacity to ethylene carbonate 1 capacity. Electrical conductivity becomes being this 
range with the electrolytic solution with a good cycle property highly, this ~ a mixing ratio ~ ethylene carbonate - an organic 
solvent ~ [ ~ (~ a ~) ~ + ~ (~ b -) - ] ~ inside ~ ten - 80 - capacity ~ % — diethyl carbonate ~ an organic solvent ~ [ — (— a 

__) - -f- - (- b -) ~ ] -- inside — ten - 60 - capacity - % - the range - suitable - choosing - having . 

[0015] (c) The lithium salt of the electrolyte dissolved in the organic solvent of an electrolyte component (a) and a component 
(b) is a 6 fluoride [ phosphoric-acid ] lithium. The mol concentration of the (Electrolyte c) 6 fluoride [ phosphoric-acid ] lithium 
in the electrolytic solution is 0.5-2.0 mols/1. 

[0016] Other materials: When assembling a lithium ion battery, a separator is mentioned further. As a separator, textile fabrics, a 
nonwoven fabric, a glass cloth, a synthetic-resin fine porous membrane, etc. are mentioned. Furthermore, if it requires, a cell is 
constituted using parts, such as a charge collector, a terminal, and an electric insulating plate. As structure of a cell, the gestalt of 
a positive-electrode, negative-electrode, paper type cell [ that used the separator as the monolayer or the double layer when 
requiring further ], laminating type cell or positive-electrode, negative-electrode, and cylinder [ around which the separator was 
wound in the shape of a roll when requiring further ]-like cell etc. is mentioned. 
[0017] 

[Example] An example is given to below and this invention is explained to it still more concretely. 

Under example 1 dryness argon atmosphere, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) which fully dried was melted 
to the mixed solvent which consists of (ethylene carbonate EC) 627g (475 cc), diethyl carbonate (DEC) 463g (475 cc), and 
methylphenyl carbonate (MPhC) 57g (50 cc), and the electrolytic solution which set the whole quantity to 1000 cc was prepared. 

[0018] The 25-degree C electrical conductivity of this thing was 7.8 mS/cm. Using the coin cell constituted by the separator 
made from the sheet-like electrode which applied NG-7 (natural-graphite powder, the Kansai thermochemistry company make, 
tradename), a cobalt acid lithium, and polypropylene, 50 charge and discharge tests (0.2mA constant current) were performed, 
and cycle change and charge-and-discharge efficiency (service capacity / charge capacity) of the charge capacity from 
carbonaceous material were measured. A result is shown in drawing 3 and drawing 4 . 

[0019] In example 2 example 1 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution EC627g (475 
cc), It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the whole quantity 
to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) EC627g (475 cc). It melted to the mixed solvent which consists 
of DEC463g (475 cc) and anisole (MOB) 50g (50 cc), and same operation was performed except having changed into what set 
the whole quantity to 1000 cc. A result is shown in drawing 3 and drawing 4 . In addition, the electrical conductivity in 25 
degrees C of the electrolytic solution was 8.0 mS/cm. 

[0020] In example 3 example 1 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution EC627g (475 
cc), It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the whole quantity 
to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium I52g (one mol) EC627g (475 cc). It melted to the mixed solvent which consists 
of DEC463g (475 cc) and propionic-acid phenyl (PhP) 53g (50 cc), and same operation was performed except having changed 
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into what set the whole quantity to 1000 cc. A result is shown in drawing 3 and drawing 4 . In addition, the electrical 
conductivity in 25 degrees C of the electrolytic solution was 7.8 mS/cm. 

[0021] In example of comparison 1 example 1 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution 
EC627g (475 cc), It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the 
whole quantity to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) was melted to the mixed solvent which consists 
of EC661g (500 cc) and DEC488g (500 cc), and same operation was performed except having changed into what set the whole 
quantity to 1000 cc. A result is shown in drawing 3 and drawing 4 . 

[0022] In example 4 example 1, same operation was performed except having changed into what applied KS-44 
(artificial-graphite powder, the product made from LONZA, tradename) from what applied NG-7 for the sheet-like electrode. A 
result is shown in drawing 5 and drawing 6 . 

[0023] In example 5 example 4 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution EC627g (475 
cc), It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the whole quantity 
to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) EC627g (475 cc). It melted to the mixed solvent which consists 
of DEC463g (475 cc) and anisole (MOB) 50g (50 cc), and same operation was performed except having changed into what set 
the whole quantity to 1000 cc. A result is shown in drawing 5 and drawing 6 . The electrical conductivity of the electrolytic 
solution was 8.0 mS/cm. 

[0024] In example 6 example 4 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution EC627g (475 
cc), It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the whole quantity 
to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) EC627g (475 cc), It melted to the mixed solvent which consists 
of DEC463g (475 cc) and propionic-acid phenyl (PhP) 53g (50 cc), and same operation was performed except having changed 
into what set the whole quantity to 1000 cc. A result is shown in drawing 5 and drawing 6 . The electrical conductivity of the 
electrolytic solution was 7.8 mS/cm. 

[0025] In example of comparison 2 example 4 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) for the electrolytic solution 
EC627g (475 cc). It melts to the mixed solvent which consists of DEC463g (475 cc) and MPhC57g (50 cc). From what set the 
whole quantity to 1000 cc, 6 fluoride [ phosphoric-acid ] lithium 152g (one mol) was melted to the mixed solvent which consists 
of EC661g (500 cc) and DEC488g (500 cc), and same operation was performed except having changed into what set the whole 
quantity to 1 000 cc. A result is shown in drawing 5 and drawing 6 . 
[0026] 

[Effect of the Invention] There is no decline in charge-and-discharge efficiency, and it is the nonaqueous electolyte for lithium 
ion batteries which raised the cycle property, and can contribute to the miniaturization of the cell of a lithium ion, and highly 
efficient-ization. 
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